Self-Mixing Interferometry (SMI) is a method that uses optical technology [1] . The SMI has a very simple interferometry setting. This is because SMI only requires a collimator and does not require optical components like splitter rays [2] . The principle of Self-Mixing Interferometry is a compilation of light from a laser fired towards the target, then several lights reflected by the target and are under arrest detector in the laser. The reflected power and frequency of the target will have a value when compared to initial power and frequency. SMI has an advantage because the structure is simple, easy to align, easy to integrate and noncontact. Based on several advantages, SMI has been widely used in measuring speed, vibration, distance, displacement, biomedicine, 3-dimensional modeling, and various other measurements [3] . The simplest schematic of Self-mixing interferometry with laser diode by photodiode [4] In the SMI scheme, the laser diode is integrated with the photodiode. A high-efficiency laser must be formed from a resonator that has an ability not only to amplify electromagnetic waves but also for feedback. A laser resonator generally consists of two parallel mirrors toward perpendicular to the optical axis. This structure is called the Fabry Perot resonator. Both mirrors have different levels of reflectivity. When the resonator brought into the population inversion state the photons produced by the emission are directly amplified and repeatedly reflected in the two facing faces of the mirrors. This can be seen in Figure 2 . At each reflection, the wave transmitted partly through the reflective side. The laser oscillation occurs when the amount of amplification becomes equal to the total amount lost through the resonator side (the mirror face) and the absorption by the crystal [5] . [5] Feedback parameter (C) is very important because it can distinguish a difference between feedback regimes. The value of the feedback parameter can indicate a particular regime. These regimes are an indicator of the feedback power of optic [6] . Then, in this study, we analyzed the feedback parameters with the vibration sensor in the SMI signal. In the experimental setup scheme shown in Figure 3 it consists of Laser diode Thorlabs L785P090 785 nm and the photodiode in one component (laser diode as light source and photodiode as a detector), reflective mirror surface attached to the speaker, LDC 210C laser driver as source input current and PC that can display SMI signal. The input current given to the laser driver in this study is 70 mA. The laser light on the vibrating target is reflected and captured by the photodiode. Furthermore, the caught light is transmitted to the laser driver. The target on this system is a mirror inserted on the speaker perpendicular to the laser diode, where they are 1.5 cm apart and this target as a vibrating object. In the input frequency of 10-80 Hz of the function, the generator is given to the speakers to cause vibration in the mirror. The output signal is a sinusoidal or cosine signal displayed on a personal computer (PC). Total data were taken for 100 data. So for this measurement is done automatically by Parallax data acquisition (PLX-DAQ). So it can be analyzed in the form of a voltage. This is because in the SMI this happens the conversion of optical power into electrical power. After the output voltage is analyzed, then the feedback parameter (C) of the SMI signal can be known
III. RESULTS AND DISCUSSION
After the process of measuring SMI-based vibration sensor with a variation of frequency performed. The following is an SMI signal with frequency variation from 10 Hz to 80 Hz. In Figure 4 , can see the SMI signals with the frequency variation on the vibration sensor. At a frequency of 10 Hz, the SMI signal is irregular while up to 30 Hz frequency the signal starts to be neat even if feedback does not appear. This is because the vibration is too small so the vibration sensor is less than optimal. Feedback appears at frequency 40 Hz and 50 Hz but is clearly visible at 50 Hz. While at 60-80 Hz frequency feedback began to disappear. The existence of feedback in the signal with the frequency 50 Hz indicates that the SMI with vibration sensor is in accordance with the characteristics of the SMI signal. According to [6] , the feedback parameter (C) is very important because it can distinguish the difference between feedback regimes. The magnitude of the feedback parameter can indicate a particular regime. Where this regime is an indicator of the feedback power (optical feedback).
IV. CONCLUSIONS
Using a 785 nm laser diode, the input current in the diode laser is 70 mA and the frequency variation is 10-80 Hz. The feedback in the SMI signal with a frequency of 50 Hz. This indicates that at that frequency the SMI-based vibration sensor is in accordance with the characteristics of the SMI signal. Then, SMI with vibration sensors can be applied in both industrial and medical fields.
